blood was sampled using a syringe, and participants were given either glucose or sucrose solution or water as a control. We measured blood glucose using a finger stick (TERUMO kit) before and 15,30,60, and 120 min after the administration of glucose or sucrose. Furthermore, other plasma factors were measured after plasma was separated from blood. Ethylene diamine tetra acetic acid (EDTA) was used as an anticoagulant. Insulin was measured by the CLEIA (chemiluminescent immunoassay) method.
Introduction
Term of glycemic index (GI) has been introduced by Jenkins and coworkers in 1981 [1] and is defined as the area under the blood glucose curve measured two hours after consuming 50 g of test carbohydrates in relation to 50 g of glucose. The use of GI has been controversial [2] [3] [4] [5] . So far influences of gender or age on GI have not been studied.
We showed that that GI is very much different between old and young men even if the same foods with distinct structures are given, and insulin release to increase in glucose in young men is more sensitive than old men even if the same foods with distinct structures are given [6] . We also showed that GI was influenced by gender [7] . We now summarized these results in this article.
Methods
Male and female college students or men older than 50 were requested to participate in the experiments. We carefully assessed their health and allowed those who do not smoke, with no sign of health problems such as diabetes and hypertension, as well as no history of serious disease, to participate. Participants were provided with a questionnaire relating to self-administered diets they may have followed in the past. From these completed questionnaires, we calculated their past intakes of energy, carbohydrate, fat, and protein.
We did not calculate energy uptake related to alcohol drinks, but young men drink alcohol more than young women.
Measurements of blood variables:
After fasting overnight, participants were randomly assigned to groups. Depending on their group, each participant received a 550-mL solution containing 50 g of glucose or sucrose (or 500 mL water as a control). Either 50 g of glucose or sucrose was added and dissolved in each bottle containing 500 mL of water. Integr Food Nutr Metab, 2016 doi: 10.15761/IFNM.1000166
Tukey's least significant difference test at P<0.05
Results Figure 1 shows that GI of old men given glucose was 156 when GI of young men was set 100. GI of young men given sucrose was 64 when GI of young men was set 100. Figure 2 describes AUC (area under the curve) of plasma insulin levels when glucose or sucrose was given to young men and women, an old man compared to insulin levels of young men who took glucose.
Sucrose levels were significantly lower compared to those of young and old men given glucose.
Discussion
Glycemic index was shown to be a useful indicator of dietary carbohydrate uptake. Oba et al. [8] reported the relationship among dietary glycemic index, glycemic load and carbohydrate uptakes and the risk of mortality from strokes and indicated that the hazard ratios increased in high dietary GI in women. On the other hand, Fan J et al.
[9] reported that gender significantly modified the effects of glycemic index and glycemic load on cardiovascular risk, and high glycemic load level was associated with higher risk of cardiovascular disease in women, but not in men. It has been recognized that diet plays a major role in increasing the risks of cardiovascular diseases. Dietary GI and dietary GL are used to evaluate the glycemic properties of the diet. The dietary GL was shown by Nurses Health Study to be associated with the risk of cardiovascular disease [10] and later with hemorrhagic stroke [11] and these associations were shown to be the most evident in overweight women in both studies. Later, similar findings for CVD risk have been reported in several, but not all studies [12] [13] [14] .
These controversial results may have been obtained because basic studies of age or gender differences were not well performed. In this study, we showed that GI was so much different between young and old men even if the same amounts of glucose were given and GI of sucrose was not 50% of GI of glucose even if the amount of glucose in sucrose was 50% of glucose.
Since blood insulin levels of old men were like those of young men, the sensitivity to insulin may be higher to young men than old men. The release of insulin when sucrose was given to old men may be lower than the release of insulin in young men. These data clearly show that we must examine the roles of age and gender in GI more precisely to know dietary effects on plasma levels of glucose. Glycemic index of glucose and sucrose given to old men, young men and women [OM-glucose: GI of old men given glucose; OM-sucrose: GI of old men given sucrose; YM-glucose: GI of young men given glucose; YF-glucose: GI of young females given glucose; YM-sucrose: GI of young men given sucrose; YF-sucrose: GI of young women given sucrose; *: p<0.05; ns:non-significance]. 
